DEri=

F3 95-6-6-7

o] F A EASR A AALE oS B A+

THE F 4 B, &S

A Study on the Field Strength Prediction in Urban Area for Mobile Communication
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ABSTRACT

It is very important to analyze the wave propagation characteristics accurately in urban area.

In this paper, a new algorithm is proposed to predict the field strength on urban streets considering diffraction and reflection by
buildings.

The variation of received signal strength is calculated using various environmental parameters and geometrical shapes of build-
ings. Propagation tests at VHF band were carried out in the urban area which is surrounded with buildings to compare with the
proposéd theoretical results, and the error is approximately within (0% in dB.

The results indicate that the newly proposed algorithm is useful for predicting the level of received power in urban area , ana-

lyzing fading phenomena and optimizing service area of microcellular system.
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Fig. 1. Propagation environment model
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Table 1. Parameters used simulation

Freq. Tx. Rx. bldg. bldg. |Distance| street Polarization
height | height | height | width from Tx| width
870MHz| 100m 2.5m 40m 50m 10Km 30m Horizontal
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Table 2. Parameters utilized in the field test
KBS 1TV KBS 2 TV MBC TV SBS TV
voice | video | voice video | voice | video | voice | video
Freq.(MHz) 191.75| 187.25|179.75| 175.25 | 203.75] 199.25| 87.76 | 83.26
Power(kw) 2.5 50 2.5 50 2.5 50 2.5 50
Tx. Height(m) 476.6 440.1 455.1 425.1
Gainl(dbi) 4.7 11.2 9.35 4.5
Height(m] 5
Rx. Gain(dbi) 13
Distance(km] 7
Height(m) 59
Bldg. Width(m) 90
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Table 3. Comparison of theoretical & measured results (%% © dB#V/m)
Test y_oice _____ Vodeo

point | mcasured  theore. | Error | measured| theore. | Error |
KBS-1 113.5 107.3 5.4% 122.2 120.6 1.3%
41 |KBS-2 114.7 114.4 0.2% 125.5 127.6 1.6%
LOS 1 MBC 111.0 111.5 0.4% 119.8 124.7 4.0%
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#1 KBS-1 93.5 93.3 0.2% 95.2 106.5 11.0%
Los | KBS-2 86.7 100.4 15.8% | 104.5 113.6 8.7%
& | MBC 95.0 97.5 2.6% 103.8 110.7 6.6%
Ref. || sbs 99.8 99.9 0.1% 109.0 113.4 4.0%
¥ 14 KBS-1 74.5 81.3 9.1% 95.2 91.5 3.8%
Diff. | KBS-2 79.7 84.1 5.5% 79.5 98.7 24.1%
& MBC 85.0 81.0 4.7% 91.8 98.3 7.0%
Ref A gbs 77.8 82.7 6.2% 86.0 90.0 4.6%
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